Previous research on overinclusive thinking in schizophrenia has included several different types which have been investigated using the common label "overinclusion," although different underlying processes may be responsible for them. The present research on schizophrenic thinking investigated two types, "behavioral overinclusion" and "conceptual overinclusion." The object sorting test was administered to 110 acute psychiatric inpatients and was scored for the above two types of overinclusion and for idiosyncratic (bizarre) thinking and rich associations. The results on behavioral overinclusion and rich associations were mixed. Behavioral overinclusion was more frequent in schizophrenics, but was also found in many acute nonschizophrenics. Conceptual overinclusion and idiosyncratic thinking were significantly more frequent among acute schizophrenics and were also found in delusional patients regardless of diagnosis.
Many clinicians agree that a thought disorder is basic to schizophrenia. There are, however, varying interpretations as to what constitutes a thought disorder. Bleuler (1950) emphasized the "loosening of associations" he believed is a common factor. Cameron (1939) emphasized overinclusion. Others, such as Goldstein (1944) and Benjamin (1944) , have emphasized the schizophrenic's concreteness, and still others, such as Arieti (1959) and Von Domarus (1944) , have noted the schizophrenic's problems in the formal use of logic. Thus, in many ways, there is a great deal of disagreement concerning which aspect of disturbed thinking is central to schizophrenia, and the label "a schizophrenic thought disorder" is being used by clinicians to describe different phenomena, some of which may even be unrelated.
Among the differing viewpoints about schizophrenic thinking, Cameron's concept of "overinclusion" (Cameron, 1939; Cameron & Magaret, 1951) has been one of the most promising from a theoretical standpoint and has also been subjected to a number of empirical studies. Cameron, who conducted the original studies on overinclusion, used the term to refer to the patient's difficulty in maintaining the usual conceptual boundaries and to a tendency to include in one's concepts elements which are not essential or else are irrelevant.
Since the early work of Cameron, a number of other investigators have attempted to study this phenomenon, using a variety of techniques. Chapman (1961) and Epstein (1953) have developed paper-and-pencil tests to assess overinclusion. These tests have been used on schizophrenic patients with both positive and negative results. Payne has used several performance tasks, prominent among which is the object sorting test, and has found positive evidence concerning the importance of overinclusion in schizophrenia (Payne & Friedlander, 1962; Payne, Friedlander, Laverty, & Haden, 1963; Payne & Hewlett, 1960) . There have been a number of studies supporting Payne's early results. Some investigators, however, have found nonsignificant correlations between his indexes of overinclusion (we have labeled Payne's indexes as measures of "behavioral overinclusion"), and some have found negative evidence when trying to replicate other aspects of his empirical results (Craig, 1965; Foulds, Hope, McPherson, & Mayo, 1967a , 1967b Goldstein & Salzman, 1965; Hawks, 1964; Phillips, Jacobson, & Turner, 1965; Watson, 1967) . Due to the central importance of "overinclusion" in some theoretical discussions of schizophrenia, further analysis of the construct and systematic research to study the importance in schizophrenia of various types of overinclusion was undertaken.
In examining the previous research on overinclusion and in the progress of our own investigations, it became evident that confusion 161 exists, since there are at least three major phenomena which at various times have been studied using the common label "overinclusion." The present research team has labeled these phenomena as (a) "behavioral overinclusion," (b) "conceptual overinclusion," and (c) "stimulus overinclusion," and the current study investigates the first two types.
The first type of overinclusion, which we labeled behavioral overinclusion, has been studied extensively by Payne and others and is based entirely on quantitative aspects of the patient's overt behavior, for example, the total number of objects sorted on the object sorting test or the total number of words used in responses to a proverbs test.
While the above index of behavioral overinclusion is based on the quantitative aspects of the S's behavior, it is the quality of the S's thinking which many have hypothesized to be of importance in schizophrenia. The present paper, utilizing the object sorting test, describes and presents results on an index developed to assess what we have labeled the patient's conceptual overinclusion, which depends both on the absolute number of objects sorted and on whether the concepts used by the patient involve overinclusive thinking.
A third type of overinclusion, which may result from a completely different process than the other two, we have labeled stimulus overinclusion. Stimulus overinclusion consists of a difficulty in attending selectively to relevant stimuli and a tendency to be distracted by a wide range of irrelevant stimuli. It can be exemplified by such self-reports as "I am attending to everything at once and as a result I do not really attend to anything." This phenomenon has been hypothesized by some to be an important feature of schizophrenia (Chapman, 1966; McGhie & Chapman, 1961) . Others have noted it may play a role in some schizophrenic subgroups and have attempted to study it (Payne, Hochberg, & Hawks, 1970; Payne & Sloane, 1968) . Recently reported research of ours failed to confirm the formulations about its importance in schizophrenia (Harrow, Tucker, & Shield, in press; Tucker, Harrow, Detre, & Hoffman, 1969) , and it is suggested that stimulus overinclusion is primarily a disorder of attention rather than of concept formation.
A key question is whether other features of schizophrenic patients' thinking in addition to overinclusion contribute to their disorder or even influence their scores on tests of overinclusion. Thus the presence of rich associations or of idiosyncratic (bizarre) thinking may have elevated the scores obtained by schizophrenics on overinclusion in previous research. Various aspects of schizophrenic patients' thinking should be partialed out and investigated separately to further our understanding of this disorder. The present research assessed two types of overinclusion and also developed discrete measures of rich associations and idiosyncratic (bizarre) thinking in order: (a) to examine these two possible contaminating factors separately and (b) to help answer the question of whether schizophrenics differ from nonschizophrenic patients on these two features.
In testing for overinclusion it would seem important to collect data at a uniform stage of the disorder, including the most acute phase, to control for possible differences in overinclusive thinking as the acuteness of the patient's symptom picture changes. Failure to control for this factor may account for some of the varied results in this area. The present research included the testing of a series of schizophrenic and nonschizophrenic psychiatric patients at a uniform time period, their first 10 days of hospitalization.
In sum, the present research separated and assessed four aspects of patient behavior and thinking on the object sorting test which may have theoretical relevance to schizophrenic syndromes. The four measures were obtained from an acute schizophrenic sample and a control group of acutely disturbed nonschizophrenic patients to answer the following specific questions: (a) Does behavioral overinclusion and does conceptual overinclusion differentiate between acutely disturbed schizophrenic and nonschizophrenic patients? (b) Does the presence of idiosyncratic thinking and of rich associations differentiate between acutely disturbed schizophrenic and nonschizophrenic patients? (c) Does conceptual overinclusion differentiate schizophrenic from nonschizophrenic patients better than behavioral overinclusion? (d) Are behavioral overinclusion, conceptual overinclusion, idio-syncratic thinking, and rich associations related to delusional thinking?
METHOD

Subjects and Setting
The Ss were 110 patients (56 consecutive schizophrenics and 54 consecutive depressives and personality disorders) admitted to the Acute Psychiatric Inpatient Service at Yale-New Haven Hospital (Harrow & Ferrante, 1969; Soskis, Harrow, &Detre, 1969) . The first 51 patients in the population (Sample 1) were tested at varying time periods during their first 9 wk. of hospitalization. The last 59 patients were tested systematically during their first 10 days of hospitalization (Sample 2). The sample consisted of patients who have not been chronically hospitalized. Since the total sample was subdivided and examined separately according to diagnosis, special attention was devoted to this factor, with all patients being diagnosed according to standard American Psychiatric Association nomenclature, by consensus of two experienced clinicians, each with over 8 yr. of experience. Both clinicians were familiar with the patients' histories and backgrounds, had observed their presenting clinical picture, and had observed the patients regularly during the early weeks of hospitalization. Neither clinician participating in the diagnosing was aware of any of the test results at the time. Table 1 presents detailed data on the age, sex, educational level, diagnosis, presence of delusions, and number of previous hospitalizations of the sample. The difference between the schizophrenic and nonschizophrenic groups on intelligence, using the WAIS Information Scale (Wechsler, 1955) , was not significant (t = .47, p > .20). Three of the measures of potential psychopathology (behavioral overinclusion, conceptual overinclusion, and idiosyncratic thinking) were not related (p > .20) to intelligence. The fourth factor assessed, rich associations, was related to intelligence (r = .27, p < .05),
It should be noted in regard to the demographic characteristics of the sample that while the schizophrenic sample was younger than the nonschizophrenic sample, it did not influence the major trends found. Thus, for all indexes of thinking in which schizophrenics showed more disturbance (conceptual overinclusion, behavioral overinclusion, and idiosyncratic thinking), the overall trends held when the schizophrenics were compared to the nonschizophrenics within each of the respective age ranges. Patients on the unit are routinely administered psychotropic medications. More of the schizophrenics were on phenothiazines than the nonschizophrenics. Thus phenothiazines were being administered to 78% of the schizophrenics and to 30% of the nonschizophrenics tested during the acute phase. Since phenothiazines reduce errors of excessive breadth of concepts (Chapman & Knowles, 1964) , this would tend to make differences between schizophrenics and nonschizophrenics less significant on measures of overinclusion. Note.
-Several patients had one or two items of information missing.
» The delusional nonschizophrenic patients were psychotic depressives.
Object Sorting Test
The major test utilized was the Goldstein-Scheerer (1941) Object Sorting Test. This test was administered to the patients in Sample 1 at varying time periods during the course of their hospitalization and to the patients in Sample 2 during their first 5-10 days of hospitalization. The classical system of administration of Part I of the object sorting test was used as the basis for obtaining the measures we have devised. Part I involves presenting 5 with an object (called the "starting object" (SO)) and asking him to sort with the SO all the other objects that belong with it. After he has completed this, 5 is asked his reason for his selections. There were, however, some modifications from Payne's system of administration of Part I. While Payne used four starting objects (Payne & Friedlander, 1962; Payne & Hewlett, 1960) , we continued Goldstein-Scheerer's original instructions and used seven. This procedure was based on the observation, during our pilot work, that a number of 5s may demonstrate pathological thinking concerning their sorting for only one or two of the seven "starting points."
Four measures of the patients' performance, were derived from the above test administration. These are a measure of behavioral overinclusion, a measure of conceptual overinclusion, a measure of rich associations, and a measure of idiosyncratic (bizarre) thinking. A brief description of some of the behaviors used to rate each of these scales follows 3 :
1. Behavioral overinclusion. The final score for this scale, based on an index used by Payne and Hewlett (1960) , is the sum of the number of objects sorted with all seven starting objects. 2. Conceptual overinclusion. The score for an S on this index, and the next two indexes, was rated on a scale from 1 to S, with the overall rating being based on a composite of 5's behavior during the seven different sortings. High scores on conceptual overinclusion were assigned for responses that involved: (a) attempting to force-fit an object into a chosen dimension of the starting object which does not really belong in that dimension (e.g., for SO: red paper circle-using the category "round" and sorting spoon, pliers, and candle as "roundish") (6) using a vague, more distantly related concept as a categorizing principle when there are obviously closely related and more relevant concepts available (e.g., for SO: pipe-sorting objects which can burn); (c) arbitrarily changing starting points in the midst of sorting and using one of the already sorted objects as a basis for subsequent sorting (e.g., for SO: forksorting knife and spoon as silverware, then focusing on the knife, thereafter sorting objects which can be cut); and (d) using several dimensions of the original starting object without seeming to recognize that each dimension is discrete (e.g., for 50: sink stopper -sorting in hit and miss fashion the fork, pliers, plate, and lock, with the implied categories, "items washed in sink" and "metal objects," not clearly stated). 3. Idiosyncratic (bizarre) thinking. This was rated on a scale from 1 to S. High ratings for idiosyncratic thinking were assigned when the patient engaged in the following behavior: (a) using the starting object in reference to himself or his own experience (personalization), (e.g., for 50: bicycle bell-sorting the toy dog, "Whenever I ride my bike Spotty comes along"); (6) using the starting object as a cue understandable only to 5 (the most important of this index) (e.g., for 5O: red ball •-sorting tools "To build a place to play;" or for 50: pipe-sorting the bicycle bell, "I'm afraid father is going to die of lung cancer and this could warn him"); and (c) inappropriate or strange behavior toward the test or tester (e.g., strange asides or comments, etc.). 4. Richness of association. This was also rated on a scale from 1 to 5. High scores were assigned for behavior which indicated originality, creativity, and/or richness of associations, as follows: (a) using discrete qualities of the starting object which are original (e.g., for 50: pliers-sorting the toy clapper, because the pincering motion of clapper is like motion of plier heads); (b) showing clear recognition of the many possible discrete abstract categorizing principles associated with the starting objects and acting on this recognition (e.g., for 50: bell-choosing discrete sets of "noisemakers" and "toys," and noting the different categorizing principles); and (c) detailing original and appropriate abstract categorizing principles whereby some objects not usually selected may be sorted with the starting object (e.g., for 5O: red paper circle-sorting the cigarettes, "glowing end resembles red circle").
It should be noted that many types of behavior may lead to higher scores on two or more of the above scales, as for instance when behavior shows both conceptual overinclusion and rich associations.
To assess interrater reliability, after considerable practice, the sorting performance of 18 patients of mixed diagnoses from the final test sample was observed by both the E and a trained observer and then rated. Satisfactory interrater reliability was achieved on these 18 patients, with product-moment correlations of r = .89 for the index of conceptual overinclusion, r = .93 for the index of idiosyncratic thinking, and r = .79 for the index of rich associations.
Behavioral Ratings
Additional information was obtained on patients' clinical condition and behavior via a standardized rating system which has been used successfully in previously reported research (Harrow, Tucker, & Bromet, 1969; Kupfer, Detre, & Harrow, 1967; Shanfield, Tucker, Harrow, & Detre, 1970) . From among these assessments, the senior staff's behavioral ratings of delusions were utilized as independent measures of psychopathology. The testing program and the present study, in particular, are part of an ongoing research project investigating perceptual and thinking disorders in schizophrenic patients (Brauer, Harrow, & Tucker, 1970; Harrow, Tucker, & Adler, in press; Harrow, Tucker, Himmelhoch, & Putnam, 1972; Tucker, Harrow, Detre, & Hoffman, 1969) . Table 2 presents the correlations between the index of behavioral overinclusion and the other object sorting measures of behavior and thinking, as well as the intercorrelations between these other measures. Table 3 reports the mean scores on behavioral overinclusion. A two-way .30
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analysis of variance was conducted on the data, using the method of unweighted means (Winer, 1962) , with the two main effects being: (a) diagnosis (schizophrenic versus nonschizophrenic patients) and (J) phase of treatment (acute phase, Sample 2 versus nonacute phase, Sample 1). The overall F ratio for diagnosis was significant (F = 4.48, df = 1/106, p < .05). The mean scores indicate that for each of the two samples of patients tested, the schizophrenics tended to behave more overinclusively than the nonschizophrenics, although the differences were not significant for either of these smaller samples (using the pooled within-cell variance from the F test as the basis for the error term). The larger N used when the two samples were combined was sufficient to produce the significant F ratio. The relationship between behavioral overinclusion and the presence of delusions at hospital admission was not significant for the sample as a whole (r = 6.0, p > .10). It should be noted in conjunction with the above results on behavioral overinclusion that there were several procedural modifications from those usually employed. One difference between the present research and much of the previous work reported using the object sorting test was the effort to control more precisely for the phase of the disorder, by using only recently hospitalized schizophrenic and nonschizophrenic patients, with a major subsample being tested during the first 10 days of hospitalization. Research on schizophrenic thinking has often been carried out with chronic patients, institutionalized for varying periods of time and at varying stages of their disorder.
Indexes similar in principle to the present one have been used as measures of overinclusive thinking in previous research. The index of behavioral overinclusion does not directly assess the quality of the patient's thinking. It is usually the underlying thought process which has been hypothesized to be a prime factor underlying the schizophrenic disorder. Thus measures of behavioral overinclusion are imprecise as indexes of overinclusive thinking since they measure one type of excessive behavioral output, which may be influenced by overinclusive thinking, but which are probably also influenced by such factors as high energy or drive level and increased associative activity.
Overall, despite emphasis on the importance of behavioral overinclusion in previous reports (Payne & Friedlander, 1962; Payne & Hewlett, 1960) , a number of aspects of the present results indicate that its role in the schizophrenic syndrome is open to question. A large sample (N = 110) was necessary to achieve statistical significance (the results for Sample 1 (N = 51) and Sample 2 (N = 59) alone were not significant), there was large overlap between the schizophrenic and nonschizophrenic samples, and many acute nonschizophrenics were high on behavioral overinclusion. Furthermore, behavioral overinclusion was not related to delusions for the present acute sample as a whole. Table 4 presents the means and standard deviations on the index of conceptual overinclusion, which utilized both qualitative and quantitative aspects of the patient's responses. The results from a two-way analysis of variance indicate that the present sample of acute schizophrenics showed significantly more con- ceptual overinclusion than the nonschizophrenic patients (F = 11.41, df = 1/106, p < .01). Similarly, the data indicate a significant positive relationship between conceptual overinclusion and the presence of delusions in the total patient sample (r = .40, p < .001). This positive correlation in the sample as a whole extends the relationship of conceptual overinclusion from one with a construct (i.e., schizophrenia) to a relationship with a particular type of symptomatic behavior (delusions).
Conceptual Overinclusion
The results on conceptual overinclusion were more definitive than those found using the measure of behavioral overinclusion based only on the total number of objects sorted. Thus, in differentiating the schizophrenic from the nonschizophrenic group, conceptual overinclusion accounted for over twice the percentage of variance that was accounted for by behavioral overinclusion (as indicated by a comparison of the F ratios). In contrast to the index of conceptual overinclusion, measures of behavioral overinclusion do not necessarily reflect overinclusive thinking as defined by Cameron (1939) and Chapman (1961) . The current data would seem to suggest that some overinclusive thinking is a prominent characteristic of most acute schizophrenic patients.
There were no significant differences between 5s tested during the first 10 days of hospitalization (Sample 2) and those tested over the next 8 wk. (Sample 1), although the differences for both diagnostic groups were in the direction of decreased conceptual overinclusion during the less acute phase of the disorder (see Table 4 ). To study more definitively the question of whether thought dis- orders diminish as patients emerge from the acute phase of their disorder (or, for schizophrenics, during the postpsychotic period) would require a sample of the same patients studied longitudinally, and the present investigators are currently attempting this type of research.
The question might be asked as to what aspects of schizophrenic thinking (or perception) are responsible for the patient's conceptual overinclusion. One factor which could possibly contribute to the schizophrenics' overinclusion is the patients' "disorganization." If it was entirely due to disorganization, one might expect that during the acute period (the first 10 days of hospitalization) the more classical acutely disorganized schizophrenics would show more conceptual overinclusion than the more intact schizophrenics who have borderline or latent features. There was a trend in this direction, which suggests that acute disorganization may play some role, although it is probably not the only factor of importance. Table 5 presents the results on idiosyncratic (bizarre) thinking and rich associations. Schizophrenics were significantly more bizarre than nonschizophrenics (F = 6.51, df = 1/106, p < .05). The results also indicate that for the total sample delusional patients showed significantly more idiosyncratic thinking on the object sorting test than nondelusional patients (r= .51, p<. 001).
Idiosyncratic (Bizarre) Thinking and Rich Associations
Discussions of schizophrenic disorders in thinking usually have emphasized characteristics such as concrete thinking, or overinclusion, or a formal disturbance in the use of logic, and these possible features have attracted extensive theoretical discussions. There has not been as much theoretical discussion concerning idiosyncratic features of the schizophrenic's thinking and behavior.
Yet, it has often been observed that strange or bizarre behavior is a characteristic of schizophrenia, and some consider it as one aspect of a "thought disorder." This strange or idiosyncratic behavior, with different aspects of it having been given a variety of labels, has been explored in the past by several prominent investigators using the object sorting test. Thus, for instance, Rapaport (1946) , using the object sorting test, has investigated a number of different types of nonrelevant and strange responses as part of his work on disturbed thinking. Similarly, using the object sorting test, Lovibond (1953) and Wild and Lidz (Wild, 1965; Wild, Singer, Rosman, Ricci, & Lidz, 1965) have studied in detail various types of responses which might be considered strange or bizarre.
The question can be posed as to whether these strange, idiosyncratic ways of thinking and behaving are equal in importance to other characteristics of schizophrenia which are usually emphasized. In the present research, the index of idiosyncratic thinking was significantly higher for the schizophrenic group, with this index clearly differentiating the schizophrenic group from the nonschizophrenic group.
The results on rich associations were more mixed. The data (see Table 5 ) indicated there were no significant differences for the total sample when these recently hospitalized schizophrenics were compared to nonschizophrenic patients, nor were rich associations related to delusions (r = -.05, p > .10). There were, however, some indications that the results would vary according to such factors as intelligence (i.e., more intelligent patients were higher on rich associations, p < .05), which subtypes of schizophrenics were tested, and whether patients were tested in their most acute stage of hospitalization. Before any definitive conclusion on rich associations can be drawn, further conceptual analysis is needed as well as more data collected using a variety of tasks tapping different areas of the patients' thinking and administered at varying stages of the patients' disorders.
